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±E«Ml:llit6hri^«Mft»«»t % 

±E««*ft»Jll*^lz>MtLrE«**i4t*rc % ± 
ESMHlz*5^TrixTX»/£l+*-7-lr!y KLTIEB2 

m&m 2 ] ±Etts«Ka jMt?0>ttffi£±E h ^ 

»»«*S»**^lc»fiiL-CE«**t4t*lz. CG>« 
Ml** 4] ±IBh77Jtt«»7-*-ft ±E 

raR8-c?ES**ifc-oa)-7— a— -efescir^sair-r 

6!f#Jl i l=Etta>itmft'N>? Ko 
Hf*S5] ±Bh77*tttM7-*-#, ±E 
«ft«^JIl*^(Dlc|»«Lr»**nTt^lfc«Blfz 

j*$*t-c*>y. 

Ko 

±Bh7*^ttM»7-*-^ ±E 
»ft»taa***©88«aBrc»Ji6LTEK**ifc— »<D 

1 l=E«0)«tt 

Ko 

[sf*3l8] ±E— »0> h7^^fi^7-*-(D 

±E«ft«Su»**^-a>jB«iw»»Lr»ja$ 

4»*«7 icEttoam^? Ko 
[»*^9] EMUB»tfm'r«mn£:. 

K*«*fc«K^^ KMl=fcl*T\ 
±E»ft^^ Ka)±E«a«ft»**^fcBMt-r4t^ 



±E«BElzj3^TT^"7X»**rt*7 f -lrv hLT 
EB^tLfcatftStaJftatR^a) h7y*flltt*7-* 

fc«»^* KM. 

[0001] 

LT^y*;ux*-v>rz*o-c««*E»H 

cDT*fc^o 

[0 0 0 2] 

»«ttE»36<Rni6-c**t^5«ja**LTfey. xs 

SESftlzMJtLfeMntft^^ KtLtai**ir* 

i i^^f ^5fz. Ksustaa&nst^ (jut. mri^ 

t*d) fctt/BLfcttMCttttJU'v? K4<fil&4vci* 

3o 

[0 0 0 3] H2 1 lzfcl*T. «ft«ta«bJRa^^ K1 
I*. -00»&tt<D&ffi2 a. 2 b3E»<»^ffil=T»*»J 

*f-«fcy«***t4ctfccfcy«ua$*t-cfcy. s«2 

a. 2bOJi®lcfi. nff^a) h^^^«fc<j:*j:3lca 

iI2ctf»«S*lt^S. Cl<7>}gSi®2 c(i. EflMK 

2nxfiqfcd*iTL*&. ^0>Bft«SiSbJR&^9 K (MR 
K) 1 I*. S«2 a±fC«*fZ»*S*ifc % mz.it 

mntMiattoiBiuis *&«wta?*t-ci*«. 
(Dmm (fiat) *t»«**L-ci**. 

[0 0 0 4] :CT\ MRA^Klll S¥lgffllC(ig|2 2 
IC^Tcfc 3 IC. S«2 a±!C$6SgM3^^LT. MRl 

*£2 btfMSfttl^, 
[0 0 0 5] C(D e fc3fc«J$(&MR'N*;/ Kl (CcfctUS. 

KiLTffisrrsciiCcfcy. w^uA^tts 

E*«fcO>aUElcfli#i*-*\ ttttMEikftlziTEiKMtt 
[0006] 

[*WA<»*L*5±*iBM] tZZV. CCD* 5* 
MR^y Kl IcggLTI*. ttft'v* KE»S±M*^ 
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«8SiEli!«t*K*HRl LXmfA-t £JSKa£3fc3*B*]»l3£& 
T'fcofc, C<0f=to. ffift^-y KSS[jglcfc(T£>*£ttU!lDI 

[0 0 0 7] CftlCftLT, MRa»; KlCfcl^TI*, S 

asiicr h^-v^faarosi^is:. <>-juK3HS2a. 2 

b (*fcl*«?aHi^t,fiRSv-;uKK) l=<fcyiitfi££ 
iiSTlv-^ K&tf±JI->— ;u Kffi**tMRii t 4 

fc#t>. Z-Okoti. h^'^iiacDEUStl*. MRlf4 
StfSffi 6 O. 1 ^mJilT(Dp«-efc-5Ci:A^ 

Hi««ig£&Si:-f -Set lEJt 
/j: h7-v?{4acD«SsgliSlt-efcofco ffr«*» 
<k LX<DT&->— )V K.&tf±ffl5->— ;u Kfl)it>Al:MRi 

?3 a <D*»i>SBA^a-rsci:izigL-c. -tcoeafgs 

[00 0 8] *s§bj!i*. jbl±«!>ai=s*. nt^wmjzm 
aic^yiEsti^a^taSbS^s^-rsKSi'w k<d 

v K8S^ -5 C <!: $ g W <t L T U-5 . 
[0009] 

'n-v Kfcfeivc, ±IBKSl«tn;«lS* ; f-l~l«^LTiHa 
Zti&tmz. ±ftig®m\ztsl\X7WX#tzV*? 
•fe-v KL-CiSa^tifcffliSlStaSlbmm^CD (>7-^tl 

[0010] »*l<i±, 1 oximu=£i« 

¥*lRia>fli|ffiSBi:BSVffl=Ea**l-5J:3l=. CCD (-7 

•v?ttw«7-*-t«it* c t * imt-* saia^ 

[0 0 1 1 ] ±E«rtl=**il*. ffiim^-v Kiel*. JtE 



nm+to h : ?v<?Qim.&m^-±—tf®iii-t>tix^&. 

C(D K^<v^i4a^^-*-^iftI+t>H-CL>-5 
co-e. iEh7»y^CtattSR-7-*-i:±IB»««lSja 
*3H^tf>^<y*iiBi:*<, ±ie«MBLt(::&kiTM*> 

rcKB**vsc<!:j&<fct*<D-e, c<o ^• ; 7•y'^'(4a«S56^• 
-*-^*^fi*)lc;n^■ri,|glc. ±c«ns±ic«it« 

[OOI 2] ±ESfttt. «*SI0fl!)*WlzJ:*il<..|B 

a&tttfffiiirrssi&ii*. ±Ea»afc»H-&4itL* 

a^? Ksaicfct%T. j:E»m'N-v K«>±caa«tt 

i*x7^*ftt£if*z>-k v v Lxmmztitzm$.&tn. 
tomm+n h7 99&att*-7-~4i-*<Ki*&*i-ci*« 

[0 0 13] ±e**l=J:*twr. ±E«»'v<? K3SBI= 

EliH?it«t, ±Effl»ffil=fct^T7'S?VX»fc-|+ 
hUTEaS^fcfflESilSfiiS!!*^© h^-v* 

ea&&^-*-A<ts:iT€>;»vci^cD-c. ±Eh7«;9 

ai:*<, J:E^B)®Jil=M^T*4«>l=EB£*i£Ctj!>< 

ttiwe. za>h?v^ fiattaT-*-*7fe^Mi=sj 

Sf-StSIc, ±ES»ffi-hl^fcltSiaS!l«tn;«ll6* : f L CO 
[0 O 1 4] 

[*BjCDHffi<D^8l] KIT. COTf§B^0)»jSft||!6^ffi 
$0173SI2l2O^#B8L<f*<f,. Pffllrlttlfl-ri,. 

[0 0 1 5] 0 11*. *3£i£l::cJ:£3tfi&<Ofl$!£i::&&& 
fc'v? K-Cft€MMfttttHB*>y K (MR^K) * 
fi»^fcil<£fflEa^-y K«a©«fiR**LT^S. 011= 
fcl^T. ESeKSI^-v Ktt*i Oli, @S h7A1 1 . 
S(SK^A1 2. ^— SIMS?S^ix.■Ct^^.. ISK7A 
1 1(DTfll=l*. =E— ^MA^EI6$*tTfcy. 
A1 iro±ffll=l*. 2A<IEI9:$*iTL'>-5o 
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rssy. b£ K7A1 1 14. hi 4*H^L3&i^isafc 

|C. COU- K#-f K»1 3lc»oTAP« I Nfr&tU 

So 

[0 0 16] HISK9A1 2 0>*WS® Icl4. 

l^So @IeK7A1 2I4. ^-^MCD^»|[c e ty@SK 

^TPt»MLa35«61H»*fc(*W**fTa:3. C(D<»: 
ffilf-^TPft U-KWK»13lc»ot* 
ffIE*fS]|z^(ZiifTLrU^(D-C:. MRa*;K2 0 

[OO 1 7] [H2 7?j"£[II3[4. **M<7)»1 0>mm<D1& 

MR^K2oit, mitten— ibKBa«ucttn«aE 

»**^F- (MRlf) 26t, g«2 3££{§X.Tl^ 
£<, ^«2 1 . 2 3lt TffiJBttAMSfSa^^CDaiStt 
lCMft£2h/Cl*«fcai:c. ^C0±®A<t-^«»®2 4 
<!:LtM*titl>5o C<7)7 L -^i(j®2 4(i % -x— 
^j6fT*l"I Alc»oTn3B«a>ftffii: LTJ&Jfia?*lTl* 

[0 0 18] C(DMRA^ K2 014. 0 3 IC^f 

<fc5ic. ttW£tt*k 011*14 N i -FeW8S7i 

h^t»fiE^>«?ai4a)Ste2 i ±\zmx\zmm2*itz 

TMlrWZftLTOl&mmzS, MR|»2 6W± 
@^^^^^LT<D$e^2 7^t>«lS$tl. S&ICS 

«2 1 &n«a>iRattta)x«2 3*<iES£*vci^o ± 

IBMR3§^2 6I4. h^^^iBTw$-%LTfc 

y. ff:MRi^2 eommizit. -trvxmss i £ep*io 

K2 0lzfcLvC. Sffi2l, 2 3^>-iUK3 7i:L 
Tffltt££Jf2j£L-Cfcy. at^^r-^TP^^^Slc^L 
T4fl)i8^bSMR^2 eoSfit^bi: LTl$*f 

Cilery. flMB«*0)W±36«ffa:*>*t»*. 
[0 0 19] ^±tD<8j£l4. 02 1 &tf02 2fC5FLfc 

SMRa^ K2 0l=feL^T(4. S3lc^-r^5lc % $6sjt 

5) 2 9i4. t i, t a %f<»wmutt\zmtitz 



jsy. MR^^F•2 6 < !:^Hll:g3F^*LTt^So D^CDii 
±15*7 — * — 2 9(4. MRli*-2 6*C#J£LTMR 

[0 0 2 0] C0j;7^a*«0MRA 7 K2 0 14. Sl& 
Ic&gLT. &T\Z7Ti-?&olz$k£:tZ*i&o W*>\ MR^ 

±ifiLfcT— * — 2 9 ■Sffl^a-frfcAfC. 
0 4 7?jS01 9(Z7F^-^5(z®it^tt^ 0 5fc*3. 04IC 
**tt«tttt*k «*I*N i -Fe»fl>-H»i7i7-f 

h*>bffi^sffi3 o (21) ±ic. T-^-^aifig-r^ 

?*y>ya*ic*yjtt«-r*. ^1131^1 
14. Tm#*v7t#zimttimmi£o>mmm25<D 

[002 1] Jfc|:c % ^3 1 IC^LT^* hU V^^-f 

«J(D7-*-2 9*»«t4. IP*). *^5i5 (A) 
IZ^-Tcfc^lC. 7 1 h Ui/X h 3 2 ^11 3 1 0)±® 
±f*fcSe-«iL. *7— * — 2 9<D*:#>(D7\ 0 $ — >3 3 a? 
tn7X^3 3^ffifflLt, g^fTfc^o 
S^-TSCtlC^y. 05 (B) IZTj-rf £5lz. :7*h 
bvX K3 2<D*Bfttt#*<»**4u /^->3 3a 
l=»JS L feSUM!*} 3 2a tfflSfS S +1 -5 o 
[0 0 2 2] «l*T\ i5 (C) IZtt&olZ^ X^^ 

jST'fe^o 05 (C) -e'4. 7;i/-aWt>ic«tS^t 

>X^>^*<^$;frTl^o JLyT>7&lZ % T*Zb 
>W <"0?83*JlC«fc tj7th Ui^X h 3 2 4 - <t \Z 

*y* ^113 1<&S#6M*3 1 afCfcy, V-*-2 
9*<J&j££;h,£C±:fz&£ 0 (SJ. iaTOS^0^^Cfc^^T. 
7* h«J V^^-fflSl** 05<tf^«CD-7^ hUvX h 

[0 0 2 3] ^IC. 06lC^-rj:5lC. "7—^ — 2 9 0) 

Stt*«*tta)«fUl3 4*x/<^» u >^a»icj:y 

iS^-r^o I6«m3 40»^(4. »5Sfcf4. IStttt 
lt*iWflt(04->6, T)i>*-)- (A 12 03 ) 
•*tt^o $6«S3 4(0J1$[4. BrSOTB^^^ 

««WIC(4^J^.(S8 5 nm) IC 2 0 n mSff*llDitfc^t 
mzm^ZfrZo fit, t6il3 40l®SIiLt 

^®tt±if-r^>i:*rz. RFf^oJisic-r^ croft) e 
ctti4. T;us^-cDii^. x/^y^uv^ji^iz^y^ 
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[00 2 4] *0>&. B7I=»*-£?IC« $&iS3 4(0 
MRl3 5«n o :Ct\ MRl3 5lt 
^*DCD«fi£-C:feo'C. RfflfSAL (Soft Ad j u 
st Layer) /W7XiK*Lt6^ 
JH^ICX/^y^'JV^^IZcfcy Ta (5nm) . Ni 
FeNb (25nm) , Ta (5nm). Ni Fe (2 
2nm) . Ta (1 nm) <7>#»^£ HOtt * C t fcj: 

*t^A<MR3R^-i:LTa)1$tt3b<ft»fc6:*. *fc* N 
i FeNbl^N i F oKfZ»LX/W rx*El*BPJn 
-r^fc^O»«ttlS (BrSBSALK) £fc* 0 ML Ta 
LTfMB-Tft. N. MR13 50«1I 
0)**. ±Ea>«lzB5e**t-*\ (±« 

idBcrMa>*3vas**t*. ict?, B7 ca) <k> 

LTfcy. 0875SB1 2<7> (A) HfflUlOl^TtBtil 
T'fc^o i7 (A) |CT\ T — ~h — 2 9 li % 

tf>fitt^fS]a>:g£ t 1j&< % 6(7>:g££f5)i:iC 

B:(Cg££*i<5o ^-*-2 9li. 07 (B) \Z 

^■Tcfc^fc. l6»IR3 4a>ffiff«fey»t>IHJ5[|waS$4x 

-5c fttttfJdfi. ii^(0l£gl3 4<Z)BJ5l*6 5 nm 
T?fcy. Cttl3«LT^-*-2 9CDMJ5l*^J^tf4 5 

[0025] afcl^ S8lZ^-T^5lC. MRXf2 6$ 
Sffi»ft*1**fcto<D*A«5B3 6a. 36b$7t 

hU v^^-rj£ic<tyMRK3 5ics«>^t;o ccd 7 1c 

AB5g3 6a, 3 6 bte. Wittfgtt^iajOg^ t 3 
*<<S5 0/im, Stt^fSjOg* t 4j&<£|1 O/zm-Cfc 
y. 2O(07lc£JK^B3 6 a. 3 6b<DfHJPl ("7— * — 
2 9<7)gtt^fS](Dg* t 1) J&<»7 Jlm-Cfcy* 
7k&»5M36a. 3 6 bli. MR'N*;/ K2 0 075*7 

t 5 = X= (c o s 0/s i n 0 9) 
fctt«J. 3t3[C£oT. SH«X|l«t7t9hit 
5 bft&o 

[0 0 2 8] *CDgL El oi=JM-*5l::. hU V 
^7-fflElC.fey, MRIS3 s^x^^v^-r^ctic 

*y. MR»3 5a (2 6) COBS. MRl 

fc*«#3 5b. 35ct»"T. «Atf5fe 
^3 5 3^18^3 5 6, 3 5 c KBfl fc 



£ 0 m % c a>*^«-HM3 6 a. 3 6ba>raw#s»w 

MR^7 K2 00) h7 7^K[±iS7 l/mift-So 
7UBSl3 6a, 3 6b0«filt ft^Hc^10 
0 0Oe^±<&t<7)jb<#g:L<. MtfCoN iPtR 

KoCrPtitfffit*s, ::t\ 4cAtteB3 

6 a. 3 6 b<DMRB3 5^<Dia*tt, «*.ttjfc*37 

yBBPffllc»UJ-r^MRK3 5*»*-r4 0 Ca>Bft % 
(Ft L < f > WSBStii. 

x\ **«sB*x/<**u>^a*ic.fcyjaBLfc 

t«ICT-feh>»0>**lzJ:y»*-r*. c*uc*tK 

ElSlC^ £51^ pJT^/^->(&7lc&«ffil3 6 a, 
3 6 btfMRB3 5rtlca»a*ttSCi:f-Z&4 0 
[0 0 2 6] CCT?. ±E7i?7X»fl)t7t^ hfi t 



^-*-2 9a (BB9 (B) #83) <7)*§^I3\ V- |V ^ 

*-29 al*. MR^2 6^y^i6J:ICfia-r*C: 2 

<tlcfc«« tot, ■x-^aB*fllz¥ff«t*BlcB-r •;; jf 

4MR«?2 6(D h^^ttBBBlCfclvC. "7—* — - * If 

2 9 alegar h^v^ttBBXSjEai-cfrtt-SCfc X- .<* 



0£%*LT. "7—*— 2 9 ^ ^r-^glfi^lpJI^fT* 

[0 0 2 7] CC-C. 0 8lCfclf^^-^^r^ hlt5£ 
B9l=tel+*X*Bia>*»*fcL*:»*. MRf^2 6 
OJ5**lRia>-r4x^Y, MRA,.>K2 0(Dh77^BS 

s i n 0 = Y/Z • • • • ^1 

cos 0 = X/Z ^C2 
^baiM^2^bZ^Ut, XICOl^T«?< 

• Y - - • • S3 

MRl3 5^S«o Z&m&t* X*y^>if(±. K 
>X^^>^<K^$^^ 0 ai^T. 7thl/vX hi 

*T*h>»a>»*if=*yB*-r*cfcicj:y % bi o 

|C^*r<fc5l-, MRlf35ats ZOMRl^3 5a 

i:t>^Iffi*Mt4fcttOtatS58»3 5 a, 

3 5 btfiy£Z>^£\zU& 0 ZCt\ MRl^3 5aO)I 
H*(?10)fi* t 6(*. ^1^.1*7 tfmt?*y, V— 2) — 2 
9(*0g$(4*fS](Dg* t 1 £-&t,-Cl>&o SfcMRff 
3 5a (DS$*^[6ia>g* t 7 I3\ flx.|<4 X/ mt?S.§, 
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(29) <bT-?mmmm<Dm®frh>t&ffi&x-o>&£m 

^^^XglCffi^-T^o £tz. m^SP»3 5b, 35c 
(01* t8li3Kl2mmtfcy, Ml t 9 I4&1 8'0 U m, M 

Pit 1 0I4IS40 x/mtrfeSo 
[0029] mi 1 iciF-rcfcaic. 7t h'JV^ 

l?Mt, lS3 7a, 3 7 b ZmmtZo ftttftlC 
I*. S 1 2(c^-r^5(c. hUvX MJtlCcfcyftB 
Km^FSIC. mSSB^3 5 b. 3 5cl:RDfl$ 

ttt4MRK3 5<Dnm&ft3 5 b. 3 5 c^£t 

Slur. ^0)±fc^mm3 7^^/S-r^ o ZCt\ *« 

1^3 7 14. 0(l*.l4T i (10nm) . Cu (50n 
m) . T i (10nm) £«*fZffi«-T* d £|Z «fc y % 

lit hUvX h^**0)±IC^$ 

*Lfc»«l3 7 1 *i=»«t«c i i=«k ili^b 

S4iffi3 7a, 3 7 bA<»fiR**l4C4:lZttSo 
[0 0 3 0] «lvc % B1 2[C^-T^5IC > K 

(27) *^/^v^y>^*(Ccfcyj3tM*r«o n. - 
■i»JBRtta)jft^6. t;u5^- (a 12 03 ) tf&mzti 

*fc. J8«]S3 8<Z>JS$I4. IBfttt«(DnSBt«lc 

fe^>o 

[003 1] 111 3lC^-r^afC MRX?3 

5 alC-te>X«SlE*«»-r*»a3 7 a. 3 7bCD— tt 

M&0DtKKiMt&ifetta)niM73 9 a, 
3 9b Jittttlcte* fc^?* h US?* hjg 

lC«fey#«»^^ KiR^SlcnfflfiiB^3 9 a. 3 9 blC 

f>^l:«fc y BBnesicRffl-T SffiltJS 3 8 * 8&*^£ 0 
C0>i§^*. x K5-f*itWxvh* 
xCT*t<fct^ »*L<l***>xy*>y#KH**i 
£o fit, 7t h l/vX hil^-Svx^Sf 0f$ 

silt. *a>±izn»m*mmmtm&!i*fttti>. c: 
/<v>y>ya»ic«fcy«BW-*^4:izj:y % 
«ttBt*iz»*-r«cticcty. «*ttn^&A«n 

SBSS^sga. 3 9 bA<fl2fifc£;K4c£lc#£ 0 H 
§iJag^3 9a. 3 9blt Ig3 7a, 3 7bO*AI 
513 6 a, 3 6bittS»«lC»nK**l. -t(D** t 
1114. fS37a, 3 7b©«»^b«ie«»5 0|/ 

[0 0 3 2] CCDct 5 I- LT, Jsl±0)Xg|zJ:y. Sffi 
2 1±lCMRSRT-2 6*»«-j-S5»BlxaA<»7L. B 



2 236t»ritaF*t*=*»ttty. *o>jDiiarzjit?. an 

iiStli, £^501 5\z&tj:5lz % 01 4 0>S«2 

1 k**2 2A<at^cfe5^. mas 

ettlcttwtft. ::t% g| 1 5icfc^rf4 5<ico«S. 
^y k*^f 2 2«<ttA/-ei***<, «*«r=it-sw«^^ 

K*^2 2 0)«lt MBI=tt^tta>«A*&-C#« 

[0033] H 1 6 fC^-T * 5 [Z, JSfflttlCfflW 

S*lfc*«2 1±fC % 0H;tl£J?St 1 2*<JftO. 7mm 
<Dfi«2 3Sliy§t?fSo ddT?* X«2 3 0)«*rfil 
0>K£t 1 3(4. I^'v K« : F2 2 3ft«»«»TI=J:y 

nffltO)«ftWttl«*fT<i:5fc«)lC. ftl. 5mmgg 

ir-r^o *fc. Sffi2 i a>«wrfiia>fi$ t i 4(4. Bft 

(4^3mm<t-ri)o ML S«2 3f4. SSl^rSj^filJCD 
[003 4] «l*T. H1 7 3 @li2 4 

<tt* 0 Eli 8lz^-T^3lc. S^2 1MS 

■tflOB. 7v7Xft0 (JM*MlZl*fl*.tf2 0*) f£l+ 

*S»*1i-r«IBf-rsci:fCcfcy. H2SLf^S3lc^-rM 
R^7K2 0^St^ o ffi* MR^yK2 0l4* B1 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic head 
and a magnetic head device capable of more accurately 
retrieving the track position of the magnetic head 
provided with a magnetoresistance effect element by an 
optical measurement device. 

SOLUTION: This magnetic head is provided with a sliding 
surface where a recording medium TP is slid, the 
magnetoresistance effect element provided on the 
sliding surface and a track TW formed of the magnetic 
resistance effect element. In this case, the magnetic 
head 20 is provided with the track position retrieval 
marker 29 of the magnetoresistance effect element 
arranged adjacently to the magnetic resistance effect 
element 26, offset for an azimuth portion and arranged 
on the sliding surface 24. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic head characterized by establishing the truck position reference marker 
of the magnetoresistance-effect element which offset by the azimuth and has been arranged in 
the above-mentioned sliding surface while adjoining the above-mentioned magnetoresistance- 
effect element and being arranged in the magnetic head which has the sliding surface on which a 
record medium slides, the magnetoresistance-effect element prepared in the above-mentioned 
sliding surface, and the truck formed of the above-mentioned magnetoresistance-effect element. 

[Claim 2] The magnetic head according to claim 1 to which the imaginary line which connected 
the edge of the above-mentioned magnetoresistance-effect element and the edge of the above- 
mentioned truck position reference marker is characterized by establishing this truck position 
reference marker so that it may be arranged at the lateral portion of the longitudinal direction of 
the above-mentioned sliding surface, and abbreviation parallel. 

[Claim 3] while the above-mentioned truck position reference marker counters the above- 
mentioned magnetoresistance-effect element and is arranged — this magnetoresistance-effect 
element and abbreviation — the magnetic head according to claim 1 characterized by being the 
single marker which has the same length 

[Claim 4] The thin film magnetic head according to claim 1 characterized by the above- 
mentioned truck position reference markers being two markers arranged at the same interval as 
the length corresponding to the both ends of the above-mentioned magnetoresistance-effect 
element. 

[Claim 5] The thin film magnetic head according to claim 1 characterized by preparing the 
above-mentioned truck position reference marker in the insulator layer which adjoins the above- 
mentioned magnetoresistance-effect element's and is formed. 

[Claim 6] The magnetic head according to claim 4 characterized by forming one truck position 
reference marker in one side of the insulator layer currently adjoined and formed in the both 
sides of the above-mentioned magnetoresistance-effect element among the above-mentioned 
truck position reference markers, and being formed in another side of an insulator layer on which 
the truck position reference marker of another side is adjoined and formed in the both sides of 
the above-mentioned magnetoresistance-effect element. 

[Claim 7] The magnetic head according to claim 1 characterized by the above-mentioned truck 
position reference markers being two pairs of markers arranged corresponding to the both ends 
of the above-mentioned magnetoresistance-effect element. 

[Claim 8] The magnetic head according to claim 7 characterized by forming the truck position 
reference marker of one couple of the two above-mentioned pairs of truck position reference 
markers in one side of the insulator layer currently adjoined and formed in the both sides of the 
above-mentioned magnetoresistance-effect element, and being formed in another side of an 
insulator layer on which the truck position reference marker of the couple of another side is 
adjoined and formed in the both sides of the above-mentioned magnetoresistance-effect 
element. 

[Claim 9] Magnetic-head equipment equipped with the magnetic head characterized by to be 
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established the truck position reference marker of the magnetoresistance-effect element which 
offset by the azimuth and has been arranged in the above-mentioned sliding surface in 
magnetic-head equipment equipped with the magnetic head which has the sliding surface on 
which a record medium slides, the magnetoresistance-effect element prepared in the above- 
mentioned sliding surface, and the truck formed of the above-mentioned magnetoresistance- 
effect element while adjoining the above-mentioned magnetoresistance-effect element of the 
above-mentioned magnetic head. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the magnetic head and 
magnetic-head equipment for carrying out record reproduction of the information by helical scan 
to record media, such as a magnetic tape. 
[0002] 

[Description of the Prior Art] for example, the thin film magnetic head which is generally the 
magnetic head — thin films, such as a magnetic film and an insulator layer, — a multilayer — a 
laminating — carrying out — further — a conductor — it is constituted by forming a coil, lead 
wire, and a terminal Since such the thin film magnetic head is formed of a vacuum thin film 
coating technology, the formation of a detailed size of the formation of a ** truck, narrow-gap- 
izing, etc. is easy, and it has the advantage that high-resolution record is possible, and has been 
observed as the thin film magnetic head corresponding to the formation of high-density record. 
As such the thin film magnetic head, as shown in drawing 21 , the magnetoresistance-effect type 
head which used the magnetoresistance-effect element (henceforth MR element) is known. 
[0003] In drawing 21 , the magnetoresistance-effect type head 1 is constituted by joining the 
substrates 2a and 2b of two soft magnetisms by adhesives etc. in a plane of composition, and 
sliding-surface 2c is formed in the upper surface of Substrates 2a and 2b so that it may become 
the predetermined width of recording track. In order that this sliding-surface 2c may make good 
sliding with the magnetic tape which is a record medium, curved-surface processing is given. 
This magnetoresistance-effect type head (MR head) 1 was formed one by one on substrate 2a, 
for example, shell composition is carried out with the insulator layer 5 of nonmagnetic non- 
conducting as the insulator layer 3, the magnetoresistance-effect element (MR element) 4, and 
the upper gap of nonmagnetic non-conducting as a lower layer gap. In addition, the electrode 
(after-mentioned) for the MR element 4 having the predetermined width of recording track Tw, 
and impressing sense current I to the MR element 4 is connected. 

[0004] Here, as MR head 1 is shown in drawing 22 in detail, while the MR element 4 is formed 
through an insulator layer 3 on substrate 2a, an electrode 6 is formed in the both sides, further, 
on it, an insulator layer 5 is formed and, finally substrate 2b is laid. 

[0005] According to MR head 1 of such composition, even if a reproduction output is not 
dependent on the speed of a magnetic-recording medium and scans a record medium in a low 
speed comparatively by using it as the reproducing head, a high output is obtained as compared 
with the inductive mold reproducing head. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, about such MR head 1, there is various 
work which performs point to point control on the basis of a truck position in the cases, such as 
inclusion to a magnetic-head record regenerative apparatus etc. and adjustment, and truck 
position reference of MR head 1 is important in these work. The so-called truck position which is 
the physical range which reproduces the magnetic information on the inductive mold magnetic 
head here was clearly identifiable from the structure by observing the sliding surface which 
counters the magnetic-recording medium of the magnetic head and contacts by the optical 



http://www4.ipdl jpo.gojp/cgi-bin/tranjweb_cgi_ejje 



2003/08/19 



THIS 



2/9 /«— v 



measuring device. For this reason, while the machining precision in magnetic-head manufacture 
might be guaranteed easily, it was easy to position the width-of-recording-track edge of the 
inductive mold magnetic head to the rotating drum of a helical scan system in a predetermined 
position. 

[0007] On the other hand, in the MR head, in the sliding surface, reference of a truck position is 
performed by the interval of the electrodes 6 and 6 of the ends of the MR element 4 on the 
assumption that the core of the MR element 4 is located in the center of the lower layer shield 
constituted by the shield substrates 2a and 2b (or shield film which consists of a soft-magnetism 
film), and the upper shield. However, reference of an exact truck position was difficult from both 
reference of such a truck position needing an image processing while it is highly efficient and the 
microscope of a high scale factor of 1000 times or more is required for it from the MR element 4 
and an electrode 6 being thickness 0.1 micrometers or less. Moreover, about the core of MR 
element 3a being located in the center of the lower shield as a prerequisite, and an up shield, the 
position precision was comparatively low, therefore there was a problem in respect of 
improvement in the speed of reference of a truck position, high elaboration, and high-reliability. 
[0008] this invention aims at offering the magnetic head and magnetic-head equipment with 
which it enabled it to search the truck position of the magnetic head which has a 
magnetoresistance-effect element correctly by the optical measuring device in view of the 
above point. 
[0009] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the magnetic head 
characterized by to be established the truck position reference marker of the 
magnetoresistance-effect element which offset by the azimuth and has been arranged in the 
above-mentioned sliding surface while it adjoins the above-mentioned magnetoresistance-effect 
element and is arranged in the magnetic head which has the sliding surface on which a record 
medium slides, the magnetoresistance-effect element prepared in the above-mentioned sliding 
surface, and the truck formed of the above-mentioned magnetoresistance-effect element 
according to invention of a claim 1 . 

[0010] Moreover, it is the magnetic head to which the imaginary line which connected the edge 
of the above-mentioned magnetoresistance-effect element and the edge of the above- 
mentioned truck position reference marker is preferably characterized by establishing this truck 
position reference marker in the composition of a claim 1 so that it may be arranged at the 
lateral portion of the longitudinal direction of the above-mentioned sliding surface, and 
abbreviation parallel. 

[001 1] According to the above-mentioned composition, while adjoining the above-mentioned 
magnetoresistance-effect element, the truck position reference marker of the 
magnetoresistance-effect element which offset by the azimuth and has been arranged in the 
above-mentioned sliding surface is prepared in the magnetic head. Moreover, preferably, the 
imaginary line which connected the edge of the above-mentioned magnetoresistance-effect 
element and the edge of the above-mentioned truck position reference marker so that it may be 
arranged at the lateral portion of the longitudinal direction of the above-mentioned sliding 
surface, and abbreviation parallel Since this truck position reference marker is established and 
the above-mentioned truck position reference marker and the truck position of the above- 
mentioned magnetoresistance-effect element are not aslant arranged on the above-mentioned 
sliding surface In case this truck position reference marker is measured optically, reference of 
the truck position of the magnetoresistance-effect element on the above-mentioned sliding 
surface becomes easy. 

[0012] The sliding surface on which a record medium slides according to invention of a claim 9 in 
the above-mentioned purpose, In magnetic-head equipment equipped with the magnetic head 
which has the magnetoresistance-effect element prepared in the above-mentioned sliding 
surface, and the truck formed of the above-mentioned magnetoresistance-effect element While 
adjoining the above-mentioned magnetoresistance-effect element of the above-mentioned 
magnetic head and being arranged It is attained by magnetic-head equipment equipped with the 
magnetic head characterized by establishing the truck position reference marker of the 
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magnetoresistance-effect element which offset by the azimuth and has been arranged in the 
above-mentioned sliding surface. 

[0013] According to the above-mentioned composition, to the above-mentioned magnetic-head 
equipment While adjoining the above-mentioned magnetoresistance-effect element of the 
above-mentioned magnetic head and being arranged Since the truck position reference marker 
of the magnetoresistance-effect element which offset by the azimuth and has been arranged in 
the above-mentioned sliding surface is established Since the above-mentioned truck position 
reference marker and the truck position of the above-mentioned magnetoresistance-effect 
element are not aslant arranged on the above-mentioned sliding surface In case this truck 
position reference marker is measured optically, reference of the truck position of the 
magnetoresistance-effect element on the above-mentioned sliding surface becomes easy. 
Therefore, the loading work of the magnetic head to the head drum on the basis of the truck 
position of a magnetoresistance-effect element etc. will be done easily at high speed, and the 
precision and reliability of magnetic-head equipment will improve more. 
[0014] 

[Embodiments of the Invention] Hereafter, the suitable operation gestalt of this invention is 
explained in detail, referring to drawing 1 or drawin g 20 . in addition, since the operation gestalt 
described below is the suitable example of this invention, although desirable various limitation is 
attached technically, especially the range of this invention is not restricted to these modes, as 
long as there is no publication of the purport which limits this invention in a following discussion 
[0015] Drawing 1 shows the composition of rotation magnetic-head equipment equipped with the 
magnetoresistance-effect type head (MR head) which is the magnetic head concerning the 
gestalt of operation by this invention. Rotation magnetic-head equipment 10 is equipped with the 
fixed drum 1 1 , the rotating drum 1 2, Motor M, etc. in drawin g 1 . Motor M is arranged in the fixed 
drum 1 1 bottom, and the rotating drum 12 is arranged in the fixed drum 1 1 bottom. The rotating 
drum 12 and Motor M are connected through the shaft 14, and are supporting the fixed drum 1 1 
by the bearing which does not illustrate a shaft 14. The lead guide section 13 is formed in the 
peripheral face of the fixed drum 1 1 , and magnetic tape TP which is a magnetic tape-like 
information record medium is aslant sent to it toward an outlet side OUT along with this lead 
guide section 13 from an entrance side IN, as Arrow E shows. 

[0016] The notch is formed in the peripheral face of a rotating drum 12, and it is arranged so 
that the thin film magnetic head 20 may project to the peripheral face of a rotating drum 12 in 
this notch. A rotating drum 12 is rotated in the arrow R1 direction to the fixed drum 1 1 by the 
operation of Motor M. In connection with this, MR head 20 is also rotated, and record or 
reproduction is performed, sliding with magnetic tape TP which is a record medium. Since 
magnetic tape TP is advancing aslant in the direction of arrow E along with the lead guide 
section 13 at this time, MR head 20 is the so-called helical scan, records information to 
magnetic tape TP, or reproduces it. 

[0017] Dra wing 2 or drawin g 3 shows MR head 20 concerning the gestalt of operation of the 1st 
of this invention. In drawing 2 , MR head 20 is constituted as the so-called substrate shield type 
magnetoresistance-effect type head, and is equipped with the magnetoresistance-effect element 
(MR element) 26 and the substrate 23 on the substrate 21. While the flat-surface configuration 
is mostly formed in the shape of [ rectangular ] sheet metal, as for substrates 21 and 23, the 
upper surface is formed as a tape sliding surface 24. This tape sliding surface 24 is formed as a 
circular curved surface along the tape run direction A. 

[0018] Moreover, as this MR head 20 is shown in drawing 3 , on the substrate 21 of the soft 
magnetism which consists of polycrystalline ferrites, such as soft magnetic materials, for 
example, nickel-Fe etc., it consists of insulator layers 27 as the insulator layer 25, the MR 
element 26, and the upper gap as a lower layer gap by which the laminating was carried out one 
by one, and, finally the substrate 21 and the substrate 23 of the same soft magnetism are laid. 
The electrode 28 for the above-mentioned MR element 26 having the predetermined width of 
recording track Tw, and impressing sense current I to the both sides of the MR element 26 is 
connected. Here, in MR head 20, reproduction of an information signal may be performed by 
substrates' 21 and 23 forming the magnetic pote as a shield core, and reading the flux reversal 
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produced from magnetic tape TP to a magnetic pole as resistance change of the MR element 26. 

[0019] Although the above composition is the same composition as MR head 1 shown in drawing 
21 and drawing 22 , as MR head 20 concerning the gestalt of this operation is shown in drawing 
3 , the truck position reference marker 29 for searching the truck position of the MR element 26 
is formed into the insulator layer 25. This truck position reference marker (henceforth a marker) 
29 consists of a metallic material excellent in abrasion resistance, such as Ti and Ta, material 
which forms insulator layers 25 and 27 preferably, and a metallic material which produces a clear 
lightness difference, and has the same length as the MR element 26. In illustration, the above- 
mentioned marker 29 has the same length as the MR element 26 corresponding to the MR 
element 26, and it offsets by the azimuth and it is arranged so that it may mention later further. 
[0020] On the occasion of manufacture, MR head 20 of such composition is manufactured, as 
shown below. That is, in order to incorporate the marker 29 mentioned above, MR head 20 is 
manufactured as shown in d r awin g 4 or drawing 19 . The metal membrane 31 which consists of 
the metallic material excellent in the abrasion resistance which should constitute a marker on 
the substrate 30 (21) which consists of polycrystalline ferrites, such as point ** and the soft 
magnetic materials shown in drawin g 4 , for example, nickel-Fe etc., is formed by the sputtering 
method etc. The thickness of this metal membrane 31 is thinly selected from the thickness of 
the insulator layer 25 of nonmagnetic non-conducting used as a lower layer gap. 
[0021] Next, as shown in drawing 5 to a film 31 using the photolithography method, the marker 
29 of the same length as the MR element 26 is formed. Namely, as shown in point ****5 (A), a 
photoresist 32 is applied to the whole upper surface of a metal membrane 31, and it exposes by 
using the mask 33 which has pattern 33a for a marker 29. Then, by developing negatives, as 
shown in drawin g 5 (B), the unexposed portion of a photoresist 32 is removed and residual partial 
32a corresponding to pattern 33a is formed. 

[0022] Then, as shown in drawing 5 (C), etching removes a part for the outcrop of a metal 
membrane 31. In this case, although a dry method or a wet method may be used for etching, in 
consideration of processing ease etc., ion etching is suitable for it. The ion etching by argon ion 
is shown by drawing 5 (C). A marker 29 will be formed of residual partial 31a of a metal 
membrane 31 by removing a photoresist 32 with solvents, such as an acetone, after etching. In 
addition, in the following explanation, the photolithography method is based on the same 
photoresist application as drawin g 5 , exposure with a mask, development, and etching. 
[0023] Next, as shown in drawing 6 , the insulator layer 34 of nonmagnetic non-conducting used 
as a lower layer gap is formed by the sputtering method etc. on the upper shell of a marker 29, 
and the whole front face of a substrate 30. In addition, as for the material of an insulator layer 
34, an alumina (aluminum 203) is suitably used from an insulating property or a wear-resistant 
point. Moreover, the thickness of an insulator layer 34 is selected by the size which added about 
20nm to predetermined lower layer gap length (it is specifically [ corresponding to the frequency 
of a record signal etc., it is set up suitably, and ] 85nm). And it is made predetermined thickness 
while grinding and carrying out the mirror finish of the front face of an insulator layer 34 
(flattening). This is because the property of MR element will deteriorate if MR element is formed 
in the state as it is, since the surface roughness is large in the state where it formed by the 
sputtering method etc. in the case of the alumina. In addition, since there is almost no polish 
distribution error even if it is a substrate with a diameter of 3 inches or more, since the amount 
of polishes is about about 20nm, and uniform polish is performed in this case, diameter[ of 
macrostomia ]-izing of a substrate is also possible, before polish liquid dries after polish — a 
stream — it washes In addition, if it does not wash, the particle of polish liquid is fixed to a 
substrate front face, and there is a possibility that field relative roughness may deteriorate. 
[0024] Then, as shown in drawing 7 , the MR film 35 is formed on an insulator layer 34. Here, the 
MR film 35 is well-known composition, and is constituted by having the so-called SAL (Soft 
Adjust Layer) bias structure, for example, forming each thin film of Ta (5nm), NiFeNb (25nm), Ta 
(5nm), NiFe (22nm), and Ta (1nm) by the sputtering method etc. one by one. Here, a NiFe film is 
a soft-magnetism film which has the magnetoresistance effect, and the one where the holding 
power He is very smaller becomes good [ the property as a MR element ]. Moreover, it becomes 
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a soft-magnetism film (the so-called SAL film) for a NiFeNb film impressing bias next time to a 
NiFe film. In addition, Ta acts as a magnetic-separation layer. In addition, the composition, 
material, and thickness of each thin film of the MR film 35 are not limited to the above- 
mentioned example, but a proper value is selected according to specification. Here, the round 
shape shown with the chain line of drawin g 7 (A) shows the circular portion shown with Sign B by 
drawing 6 , and is the same also about drawing 8 or the (A) drawing of dr awin g 12 . Furthermore, 
by draw ing 7 (A), the marker 29 is selected similarly [ the length t1 of the direction of a major 
axis ] to the length of the MR element 26, and the length t2 of the direction of a minor axis 
perpendicular to this is selected suitably. Moreover, a marker 29 is selected by thickness thinner 
than the thickness of an insulator layer 34 as shown in drawing 7 (B). Specifically, the thickness 
of the insulator layer 34 after polish is 65nm, and the thickness of a marker 29 is selected by 
45nm to this. 

[0025] Next, as shown in drawing 8 , the permanent magnet films 36a and 36b for operating the 
MR element 26 stably are embedded on the MR film 35 by the photolithography method. The 
length t3 of the direction of a major axis is [ the length t4 of about 50 micrometers and the 
direction of a minor axis of these permanent magnet films 36a and 36b ] about 10 micrometers. 
The interval (the length t1 of the direction of a major axis of a marker 29) of two permanent 
magnet films 36a and 36b is about 7 micrometers, further the permanent magnet films 36a and 
36b Like illustration, to the marker 29, only distance t5 shifts and is arranged by the method of 
the right so that it may offset by the azimuth of MR head 20. In addition, finally the interval of 
these permanent magnet films 36a and 36b serves as the width of recording track of the 
magnetic-head element 22. That is, the width of recording track of MR head 20 is set to about 7 
micrometers in this case. The thing of 1000 or more Oes has desirable holding power He, for 
example, a CoNiPt film and a CoCrPt film are suitable for the material of the permanent magnet 
films 36a and 36b. Here, the mask equipped with opening of two rectangles for every magnetic- 
head element with the point ** photoresist film is formed, and the pad to the MR film 35 of the 
permanent magnet films 36a and 36b removes the MR film 35 exposed to opening by etching. In 
this case, although a dry method or a wet method may be used for etching, ion etching is 
adopted preferably. Then, after forming a permanent magnet film by the sputtering method etc., 
solvents, such as an acetone, remove a photoresist film with the permanent magnet film formed 
on it. By this, as shown in drawing 8 , the permanent magnet films 36a and 36b of a 
predetermined pattern will be embedded in the MR film 35. 

[0026] Here, the amount t5 of offset for the above-mentioned azimuth is calculated as follows 
with reference to drawing 9 . That is, the MR element 26 is countered, and when it is marker 29a 
(refer to drawing 9 (B)) whose amount of offset is zero, marker 29a will be located in the diagonal 
right from the MR element 26. Therefore, in truck position reference of the MR element 26 about 
a direction parallel to the tape sliding direction, it is difficult to perform truck position reference 
correctly based on marker 29a. For this reason, it is desirable to offset a marker 29 in the 
direction parallel to the tape sliding direction in consideration of azimuth-angle theta of MR head 
20. 

[0027] When the amount t5 of offset in drawing 8 is made into the movement magnitude of the 
direction of X in drawing 9 here, when a gap of Y and the direction of the width of recording 
track of MR head 20 is set to Z, a gap of the thickness direction of the MR element 26 From 
offset angle theta to sin theta=Y/Z .... formula 1 cos theta=X/Z .... if Z is eliminated from formula 
2 these formulas 1 and a formula 2 and it solves about X t5=X=(cos theta/sin theta 9) -Y .... it 
becomes a formula 3 and move length X t5 of offset, i.e., the amount, is calculated by the 
formula 3 

[0028] Then, as shown in drawin g 10 , it leaves MR element 35a (26) by **********ing the MR 
film 35 by the photolithography method. Under the present circumstances, it also leaves the 
portions 35b and 35c used as the electrode for supplying sense current to the both sides of MR 
element 35a. The mask which equipped MR element 35a and electrode section 35b and 35c with 
opening for every magnetic-head element with the point ** photoresist film is specifically 
formed, and the MR film 35 exposed to opening by etching is removed. Also in this case, although 
a dry method or a wet method may be used for etching, ion etching is adopted preferably. Then, 
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by removing a photoresist film with solvents, such as an acetone, as shown in drawing 10 , the 
portions 35a and 35b used as the electrode for supplying sense current to MR element 35a and 
this MR element 35a will remain. Here, the length t6 of the direction of a major axis of MR 
element 35a is 7 micrometers, and is in agreement with the length t1 of the direction of a major 
axis of a marker 29. Moreover, the length t7 of the direction of a minor axis of MR element 35a is 
4 micrometers. Finally the length t7 of this direction of a minor axis is deserved, the length, i.e., 
the depth length, from the edge by the side of the tape sliding surface of MR element 35a (29) to 
the other end. Moreover, the length t8 of electrode section 35b and 35c is about 2mm, width of 
face t9 is about 80 micrometers, and an interval t1 0 is about 40 micrometers. 
[0029] Next, as shown in drawing 1 1 , by the photolithography method, electrode section 35b and 
35c is transposed to an electric conduction film, and Electrodes 37a and 37b are formed. 
Specifically, as shown in drawing 1 2 , the mask which equipped electrode section 35b and 35c 
with opening for every magnetic-head element with the photoresist film is formed, and the 
electrode section 35b and 35c of the MR film 35 exposed to opening by etching is removed. And 
it leaves the mask by the photoresist film as it is, and the electric conduction film 37 is formed 
on it. Here, although the electric conduction film 37 is formed by forming Ti (10nm), Cu (50nm), 
and Ti (10nm) one by one, the electric conduction film of not only this but arbitrary composition 
may be used. Then, the electrodes 37a and 37b which consist of an electric conduction film will 
be formed by removing a photoresist film with the electric conduction film 37 formed on it. 
[0030] Then, as shown in drawing 12 , the insulator layer 38 of nonmagnetic non-conducting 
used as the upper gap of a magnetic-head element (27) is formed by the sputtering method etc. 
In addition, as for the material of an insulator layer 38, an alumina (aluminum 203) is suitably 
used from an insulating property or a wear-resistant point also in this case. Moreover, the 
thickness of an insulator layer 38 is set as proper thickness according to the frequency of a 
record signal etc., for example, is about 100nm. 

[0031] Then, as shown in drawing 13 , the external terminals 39a and 39b for taking electrical 
installation with the exterior at the end of the electrodes 37a and 37b which supply sense 
current to MR element 35a are formed. The mask which equipped the portion corresponding to 
the external terminals 39a and 39b with opening for every magnetic-head element with the point 
** photoresist film is specifically formed, and the insulator layer 38 exposed to opening by 
etching is removed. Also in this case, although a dry method or a wet method may be used for 
etching, ion etching is adopted preferably. And it leaves the mask by the photoresist film as it is, 
and the conductive film for external terminals is formed on it. Here, a conductive film is formed 
by forming Cu of about 100 micrometers of thickness by the sputtering method etc. Then, the 
external terminals 39a and 39b which consist of a conductive film will be formed by removing a 
photoresist film with the conductive film formed on it. In addition, the external terminals 39a and 
39b are formed in an opposite side in the permanent magnet films 36a and 36b of Electrodes 37a 
and 37b, and the length t1 1 is about about 50 micrometers from the edge of Electrodes 37a and 
37b. 

[0032] Thus, as the thin film process which forms the MR element 26 on a substrate 21 is 
completed according to the above process and it is shown in drawing 14, it will be in the state 
where many magnetic-head elements 22 were formed on the substrate 21, and will progress to 
the following processing process. At a processing process, as shown in point ****15, the 
substrate 21 of drawing 14 is cut in the shape of [ so-called ] a strip of paper so that the 
magnetic-head element 22 may be located in a line with a longitudinal direction. Here, although 
five magnetic-head elements 22 are located in a line in drawing 15 , as long as it can do from a 
viewpoint of productivity, many things are desirable [ the number of the magnetic-head element 
22 on a par with a longitudinal direction ] in fact. 

[0033] Next, as shown in drawin g 16 , thickness t1 2 sticks the substrate 23 which is about 
0.7mm on the substrate 21 cut in the shape of a strip of paper. Here, the lengthwise length t13 
of a substrate 23 is set to about about 1 .5mm in order that the magnetic-head element 22 may 
perform electrical installation with the exterior with an external terminal. Moreover, the 
lengthwise length t14 of a substrate 21 is specifically set to about 3mm in consideration of the 
length of the magnetic-head element 22 whole. In addition, a substrate 23 acts also as the guard 
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material by the side of the sliding direction back end, and an upper shield (substrate shield) of an 
MR head. 

[0034] Then, as shown in drawing 17 , a sliding surface 24 is processed circularly. In case the 
magnetic tape which are the magnetic-head element 22 and a medium slides by this, the truck 
section of a spacing of the magnetic-head element 22 decreases most with a tape. Then, as 
shown in drawing 18 , the block which consists of a substrate 21 and a substrate 23 is cut on 
each head. MR head 20 shown in drawing 2 and drawi ng 3 is completed by making only azimuth- 
angle theta (specifically for example, 20 degrees) incline, and cutting in that case. In addition, as 
MR head 20 is shown in drawin g 19 , each MR head 20 is joined to the head base 40, and the 
external terminals 39a and 39b are connected to the current-supply-source terminals 41a and 
41b, respectively. 

[0035] MR head 20 by the gestalt of operation of this invention It is constituted as mentioned 
above and based on the magnetic signal recorded on magnetic tape TP which slides at the time 
of reproduction. The magnetic field which circulates through the substrate 21 as a lower layer 
shield and the substrate 23 as an upper shield from a gap g occurs. Based on this magnetic field, 
the resistance of the MR element 26 will be changed, change of this resistance will be detected, 
and the information recorded on magnetic tape TP will be reproduced from being processed 
suitably. 

[0036] In MR head 20 by the gestalt of operation here of this invention Since this marker 29 
offsets by the azimuth and is arranged to the MR element 26 by recognizing optically the truck 
position reference marker 29 prepared in the insulator layer 25, the truck position of the MR 
element 26 For example, C which is the imaginary line which connected the center of the soffit 
section of the MR element 26 and the center of the soffit section of a marker 29 will be arranged 
at D and abbreviation parallel which are the lateral portions of the longitudinal direction of a 
sliding surface 24. Since this becomes the sliding direction of magnetic tape TP, and the relation 
of abbreviation parallel, it can search optically the truck position of the MR element 26 about a 
direction parallel to the sliding direction of this magnetic tape TP correctly in a sliding surface 
24. In addition, the criteria of truck position reference can choose suitably not only this center- 
section soffit but the point that truck position reference may be performed easily. 
[0037] Therefore, since it is formed so that the above-mentioned marker 29 may be searched 
easily optically, a microscope of a high scale factor like before will be used, or a truck position 
will be recognized with a marker 29, without needing advanced image-recognition technology. For 
this reason, vacuum devices become unnecessary and the truck position of the MR element 26 
may be recognized easily and correctly by the low cost. Thereby, improvement in the speed of 
the drum loading work of MR head 20, highly-precise-izing, and high-reliability become possible. 
[0038] in addition, although the above-mentioned marker 29 consists of metal membrane 
material, such as Ti and Ta, if it may be optically recognized easily not only in this, it consists of 
other materials — having — **** — for example, Si02 and aluminum 203 etc. — you may 
consist of transparent films to the light 

[0039] Drawing 20 (A) shows the MR head concerning the gestalt of operation of the 2nd of this 
invention. In drawing 20 (A), MR head 50 has different composition in that the truck position 
reference marker 51 for searching the truck position of the MR element 26 offsets by the 
azimuth, and is formed into the insulator layer 27 instead of the marker 29 as compared with MR 
head 20 shown in drawing 2 and drawing 3 . Like the marker 29, the truck position reference 
marker 51 has the same length as the MR element 26 while being formed into an insulator layer 
27 using the photolithography method. 

[0040] According to such composition, the truck position of the MR element 26 Since this 
marker 51 offsets by the azimuth and is arranged to the MR element 26 by recognizing optically 
the truck position reference marker 51 prepared in the insulator layer 27 the gestalt of the 1st 
operation — the same — the truck position of the MR element 26 — the sliding direction of 
magnetic tape TP — abbreviation — in an parallel direction, it can recognize optically on a 
sliding surface 24 Therefore, from being formed so that the above-mentioned marker 51 may be 
measured easily optically, like the gestalt of the 1st operation, a microscope of a high scale 
factor like before will be used, or a truck position will be easily recognized with a marker 51, 
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without needing advanced image-recognition technology. 

[0041] Drawing 20 (B) shows the MR head concerning the gestait of operation of the 3rd of this 
invention. In drawing 20 (B), the MR head head 60 has different composition in that the truck 
position reference marker 61 for searching the truck position of the MR element 26 offsets by 
the azimuth, and is formed into the insulator layer 25 instead of the marker 29 as compared with 
MR head 20 shown in drawing 2 and drawing 3 . Here, the truck position reference marker 61 
consists of markers 61 and 61 of the couple arranged where an interval equal to the length of 
the MR element 26 is maintained, and is formed into an insulator layer 25 like a marker 29 using 
the photolithography method. 

[0042] According to such composition, since this marker 51 offsets the truck position of the MR 
element 26 by the azimuth to the ends of the MR element 26 by recognizing optically the truck 
position reference marker 61 of a couple prepared in the insulator layer 25 and it is arranged, the 
truck position of the MR element 26 is optically recognized from a sliding surface 24 like the 
gestait of each above-mentioned operation. Therefore, from being formed so that the above- 
mentioned markers 61 and 61 may be measured easily optically, like the gestait of the 1st 
operation, a microscope of a high scale factor like before will be used, or a truck position will be 
easily recognized with a marker 61, without needing advanced image-recognition technology. 
[0043] Drawing 20 (C) shows the MR head concerning the gestait of operation of the 4th of this 
invention. In drawing 20 (C), MR head 70 has different composition in that the truck position 
reference marker 71 for searching the truck position of the MR element 26 offsets by the 
azimuth, and is formed into the insulator layer 27 instead of the marker 61 as compared with MR 
head 60 shown in dra win g 20 (B). Here, the truck position reference marker 71 consists of 
markers 71 and 71 of the couple which held the interval equal to the length of the MR element 
26, and was arranged, and is formed into an insulator layer 27 like a marker 29 using the 
photolithography method. 

[0044] According to such composition, since this marker 71 offsets the truck position of the MR 
element 26 by the azimuth to the ends of the MR element 26 by recognizing optically the truck 
position reference markers 71 and 71 of a couple prepared in the insulator layer 27 and it is 
arranged, the truck position of the MR element 26 is optically recognized easily from a sliding 
surface 24 like the gestait of each above-mentioned operation. 

[0045] D rawin g 20 (D) shows the MR head concerning the gestait of operation of the 5th of this 
invention, instead of [ of the marker 61 of the couple formed into the insulator layer 25 in 
drawing 20 (D) as compared with MR head 60 which showed MR head 80 to drawing 20 (B) ] — 
one side — the inside of an insulator layer 25 — and the truck position reference marker 81 for 
searching the truck position of the MR element 26 of a couple where another side was formed 
into the insulator layer 27 has composition which is different only at the point which offsets by 
the azimuth and is formed Here, the truck position reference marker 81 holds an interval equal 
to the length of the MR element 26, is arranged, and is formed into an insulator layer 25 and 27 
like a marker 29 using the photolithography method. 

[0046] According to such composition, since this marker 81 offsets the truck position of the MR 
element 26 by the azimuth to the ends of the MR element 26 by recognizing optically the truck 
position reference marker 81 of a couple prepared in insulator layers 25 and 27, it is formed and 
it is arranged, the truck position of the MR element 26 is optically recognized easily from a 
sliding surface 24 like the gestait of each above-mentioned operation. 

[0047] In addition, although it is expanded and shown by each drawing in order to display legible 
about the portions of a magnetic-head element and truck position reference marker 29 grade, 
the magnetic-head element and the truck position reference marker 29 grade are detailed in 
each operation gestait mentioned above, in fact as compared with a substrate 21. 
[0048] Thus, according to the gestait of each operation of an above-mentioned this invention, 
the truck position of the MR element 26 in MR heads 20, 50, 60, 70, and 80 can be indirectly 
grasped correctly by recognizing optically the markers 29, 51, 61, 71, and 81 located in 
predetermined distance to this MR element 26. That is, since each markers 29, 51, 61, 71, and 81 
offset by the azimuth and are arranged, the truck position of the MR element 26 about a 
direction parallel to the sliding direction of this magnetic tape TP can be optically searched with 
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connecting the edge of the MR element 26 with the imaginary line C parallel to the sliding 
direction of magnetic tape TP to each marker 29 grade correctly in a sliding surface 24. 
Therefore, as compared with the case where the MR element 26 is directly measured as 
mentioned above using a microscope of a high scale factor like before, the truck position of the 
MR element 26 can be easily measured optically from vacuum devices and advanced image- 
recognition technology being unnecessary in a short time. Moreover, since the optical measuring 
device currently conventionally used by the manufacturing process in the truck position of the 
MR element 26 can be used by this and it can distinguish correctly, while the machining precision 
in manufacture of the MR head containing the MR element 26 improves and the cost of an MR 
head may be reduced, in case the predetermined position of the rotating drum of a helical scan 
system is equipped with an MR head, it becomes possible to position with high precision, and the 
assembly precision of magnetic-head equipment will improve. 

[0049] In the operation gestalt mentioned above, although the MR element 26 has the so-called 
SAL bias structure, be [ you / MR element not only using this but other structures, for example, 
the huge magnetoresistance effect or the tunneling magnetoresistance effect ] is clear. 
Moreover, although MR head 20 is constituted in the operation gestalt mentioned above so that 
it may have only an MR head as the reproducing head Consist of not only this but the 
reproducing heads and recording heads, and magnetic shielding as a middle core is formed on the 
upper gap formed on MR element of the reproducing head. It is clear that this invention can be 
applied also in the case of the magnetic head for record reproduction which constituted the 
recording head on it. 
[0050] 

[Effect of the Invention] The magnetic head and magnetic-head equipment with which it enabled 
it to search the truck position of the magnetic head which has a magnetoresistance-effect 
element correctly by the optical measuring device like according to this invention described 
above can be offered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective diagram showing the magnetic-head equipment whole 
composition equipped with the MR head concerning the gestalt of operation of this invention. 
[Drawing 2] It is the outline perspective diagram showing the composition of the 1st operation 
gestalt of the MR head in the magnetic-head equipment of drawing 1 . 
[Drawing 3] It is drawing seen from the sliding surface of the MR head of dn^ngj! . 
[ Drawin g 4] It is the plan of the (A) substrate and (B) X1-X1 line cross section showing the 
manufacturing process of the MR head of drawin g 2 . 

[Drawing 5] It is process drawing showing the marker formation process by the photolithography 
method for the substrate of drawing 4 one by one. 

[Drawing 6] It is the plan of a substrate showing the manufacturing process of the MR head of 
drawing 2 . 

[Drjawing .7 It is the expansion plan of B portion and (B) X2-X2 line cross section in (A) drawing 
6 which shows the manufacturing process of the MR head of dr a wing 2 . 

[ Drawing 8 ] They are (A) expansion plan showing the manufacturing process of the MR head of 
drawin g 2 , a (B) X3-X3 line cross section, and a (C) Y1-Y1 line cross section. 
[Drawing 9] They are the (A) schematic diagram and (B) elements on larger scale showing the 
sliding surface of the MR head of drawing 2 . 

[Drawing 10] It is (A) expansion plan and the (B) Y2-Y2 line cross section showing the 
manufacturing process of the MR head of drawing 2 . 

[ Drawin g 11] It is (A) expansion plan and the (B) Y3-Y3 line cross section showing the 
manufacturing process of the MR head of drawin g 2 . 

[Drawing 12] It is (A) expansion plan and the (B) Y4-Y4 line cross section showing the 
manufacturing process of the MR head of drawing 2 . 

[Drawing 13] It is (A) expansion plan and the (B) Y5-Y5 line cross section showing the 
manufacturing process of the MR head of drawing 2 . 

[Drawing 14] It is the plan of a substrate showing the manufacturing process of the MR head of 
drawing 2 . 

[Drawing 15] It is the expansion plan showing the substrate cut in the shape of a strip of paper. 
[Drawing 16] It is the expansion perspective diagram showing the manufacturing process of the 
MR head of drawing 2 . 

[ Drawing 17] It is the expansion perspective diagram showing the manufacturing process of the 
MR head of drawing 2 . 

[Drawing 18] It is the expansion plan showing chip cutting in the manufacturing process of the 
MR head of drawing 2 . 

[Drawing 19] It is the schematic diagram showing the MR head in the state where the head base 
was pasted. 

[Drawing 20] It is drawing which looked at the MR head concerning the gestalt of the 2nd or 
operation of the 5th of this invention from the sliding surface, respectively. 

[ Drawin g 21] It is the outline perspective diagram showing the composition of an example of the 
conventional MR head. 
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[Drawin g 22] It is drawing which looked at the MR head of drawin g 21 from the sliding surface. 
[Description of Notations] 

10 ... Rotation magnetic-head equipment, 20, 50, 60, 70, 80 ... MR head, 21 23 [ ... Tape sliding 
surface, ] ... A soft-magnetism substrate, 22 ... A magnetic-head element, 24 25 27 [ ... An 
electrode, 29 51, 61, 71 81 / ... Truck position reference marker, ] ... An insulator layer, 26 ... MR 
element, 28 30 [ ... A marker, 32 / ... Photoresist, ] ... A substrate, 31 ... A metal membrane, 31a 
33 [ ... MR film, 35 a...MR element, 36a, 36b / ... A permanent magnet film, 37a, 37b / ... An 
electrode, 38 / ... An insulator layer, 39a, 39b / ... External terminal ] ... A mask, 34 ... An insulator 
layer, 35 
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[Drawing 4] 
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